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,QWURGXFWLRQ
6LPLODU WRPDQ\&HQWUDO$PHULFDQ FRXQWULHV WKH+RQ
GXUDQUXUDOVHFWRULVFKDUDFWHULVHGE\ORZOHYHOVRISURGXF
WLRQDQGLQFRPHZKLFKDUHDWWULEXWHGWRDODUJHSURSRUWLRQ
RI ODQGOHVV RU QHDU ODQGOHVV UXUDO ZRUNHUV DQG ORZ OHYHOV
RIIDUPIDPLO\HGXFDWLRQ/ySH]DQG9DOGpV%UDYR
8UHWDet al,QWKH+RQGXUDQDJULFXOWXUDOVHF
WRUFRQWULEXWHGRQO\SHUFHQWWRWRWDO*'3:%
+RZHYHU D VLJQL¿FDQWSDUW RI WKH WRWDO SRSXODWLRQ SHU
FHQWOLYHGLQUXUDODUHDVDQGSHUFHQWZHUHEHORZWKHSRY
HUW\OLQH(&/$&0RUHRYHU*(),)$'LQGL
FDWHGWKDW+RQGXUDQUXUDOSRYHUW\LVODUJHO\DFRQVHTXHQFH
RIXQVXVWDLQDEOH ODQGXVHZKLFKKDV OHG WR HQYLURQPHQWDO
GHJUDGDWLRQSURGXFWLYLW\ORVVHVIRRGLQVHFXULW\DQGJURZ
LQJFOLPDWLFYXOQHUDELOLW\
5HFRJQLVLQJ WKHVH PDMRU FKDOOHQJHV WKH LQWHUQDWLRQDO
FRPPXQLW\ KDV EHJXQ WR UHDGRSW WKH ROG LGHD -RKQVWRQ
DQG0HOORU  WKDW DJULFXOWXUDO SURGXFWLYLW\ JURZWK LV
DQHVVHQWLDOFRPSRQHQWRIDQ\GHYHORSPHQWVWUDWHJ\:%
0RUHRYHULWLVQRZEHOLHYHGWKDWSROLF\H൵RUWVWKDW
IRFXV RQ DJULFXOWXUDO GHYHORSPHQW FDQ PDNH D VLJQL¿FDQW
FRQWULEXWLRQ WR WKH0LOOHQQLXP'HYHORSPHQW*RDOV HVWDE
OLVKHGE\WKH8QLWHG1DWLRQVLQDQGWRWKHPRUHUHFHQW
6XVWDLQDEOH'HYHORSPHQW*RDOV6'616DFKV
$ NH\ VWUDWHJ\ WR LQFUHDVH DJULFXOWXUDO SURGXFWLRQ DQG
WKHUHE\LQFRPHLVWKHSURYLVLRQRIDJULFXOWXUDOH[WHQVLRQVHU
YLFHV%LUNKDHXVHUet al$QGHUVRQDQG)HGHU
:% $Q H൵HFWLYH GL൵XVLRQ RI NQRZOHGJH QRW RQO\
UHGXFHVWKHJDSEHWZHHQODERUDWRU\H[SHULPHQWVDQGIDUP
HUV¶ ¿HOGV EXW DOVR GHYHORSV WKH VNLOOV QHFHVVDU\ IRU JRRG
IDUP PDQDJHPHQW SUDFWLFHV DQG VXVWDLQDEOH GHYHORSPHQW
:LQWHUVet al
$OWKRXJK WKH OLWHUDWXUH IRFXVLQJ RQ WKH HYDOXDWLRQ RI
DJULFXOWXUDO SURJUDPPHV LQ GHYHORSLQJ FRXQWULHV LV JURZ
LQJ WKHUH DUH VWLOO YHU\ IHZ TXDQWLWDWLYH VWXGLHV DVVHVVLQJ
SURJUDPPH LQWHUYHQWLRQV IRU SRYHUW\ LQ &HQWUDO $PHULFD
%UDYR8UHWDet al5LJRURXVPHDVXUHVRIWKHLPSDFW
RI DJULFXOWXUDO GHYHORSPHQW SURJUDPPHV WKDW WDUJHW SRRU
SHRSOH DUH QHFHVVDU\ QRW RQO\ WR FRQWULEXWH WR DQ HPHUJ
LQJOLWHUDWXUHEXWWKH\FDQDOVRKHOSGRQRUVDQGJRYHUQPHQW
DJHQFLHV GRFXPHQW WKH LPSDFW RI WKHLU ¿QDQFLDO FRQWULEX
WLRQVDQGWKXVLPSURYHUHVRXUFHDOORFDWLRQ+HLQULFKet al
3HWULNRYD
,QLWLDOO\ DSSOLHG LQPHGLFDO VFLHQFHV WUHDWPHQW HYDOXD
WLRQ WRROV KDYH EHFRPH LQFUHDVLQJO\ SRSXODU IRU DQDO\VLQJ
SROLF\ LQWHUYHQWLRQV DFURVVGLVFLSOLQHV SDUWLFXODUO\ LQ HFR
QRPLFV$FHQWUDOFKDOOHQJHRIDOOWKHVHWRROVLVKRZWRGH¿QH
WKH FRXQWHUIDFWXDO VLWXDWLRQ DGHTXDWHO\ 5DYDOOLRQ 
,GHDOO\RQHZRXOGKDYHWKHRXWFRPHRILQWHUHVWIRUDJURXS
RILQGLYLGXDOVWKDWKDVEHHQWUHDWHGDQGWKHRXWFRPHIRUWKH
VDPHJURXSZLWKRXWWUHDWPHQW<HWLWLVLPSRVVLEOHWRREVHUYH
WKHVDPHJURXSZLWKDQGZLWKRXWWUHDWPHQWDWWKHVDPHWLPH
:KHQWKHRXWFRPHRIQRQSDUWLFLSDQWVLVXVHGDVDFRQWURO
WKHUH LV D UHDO ULVN RI VHOHFWLRQ ELDV WKDW FDQ RYHUHVWLPDWH
RUXQGHUHVWLPDWH WKH LPSDFWRI WKH WUHDWPHQW 'XÀRet al
 $ ZHOOH[HFXWHG UDQGRPLVHG DSSURDFK JXDUDQWHHV
WKDWRQDYHUDJHWKHUHLVQRGL൵HUHQFHEHWZHHQWUHDWHGDQG
XQWUHDWHGVXEMHFWVZLWKUHVSHFWWRREVHUYDEOHDQGXQREVHUY
DEOHFKDUDFWHULVWLFV5DYDOOLRQ+RZHYHUIRUWHFKQL
FDODQGHWKLFDOUHDVRQVUDQGRPLVHGH[SHULPHQWDOVWXGLHVLQ
UHVRXUFH HFRQRPLFV DUH GL൶FXOW WR LPSOHPHQW 5DYDOOLRQ
+HLQULFKet al7KXVPXFKRI WKHHYDOXDWLRQ
ZRUNKDVUHOLHGRQTXDVLH[SHULPHQWDOGHVLJQVRIWHQLQFRU
SRUDWLQJ SURSHQVLW\ VFRUH PDWFKLQJ 360 PHWKRGRORJLHV
:%
7KH SXUSRVH RI WKLV VWXG\ LV WR HYDOXDWH WKH LPSDFW RI
WKH0$5(1$Manejo de Recursos Naturales en Cuencas 
PrioritariasSURJUDPPHLPSOHPHQWHGLQ+RQGXUDVEHWZHHQ
DQG)RUWKLVSXUSRVHZHFRQGXFWDGHWDLOHGFRP
SDULVRQRI LPSDFWPHDVXUHVREWDLQHG IURPD UDQJHRISUR
SHQVLW\ VFRUH IXQFWLRQV DQGPDWFKLQJ DOJRULWKPV FXUUHQWO\
XVHG LQ HFRQRPLF UHVHDUFK 2YHUDOO QR VLQJOH VWDWLVWLFDO
PHWKRGKDVHPHUJHGDV WKHSULQFLSDOGRPLQDQWRU VXSHULRU
FKRLFHDQGWKHQXPEHURIDSSOLHGVWXGLHVWKDWFRPSDUHVWKH
SHUIRUPDQFH RI GL൵HUHQWPDWFKLQJ WHFKQLTXHV LV YHU\ OLP
LWHG $XVWLQ  ,Q SUDFWLFH UHVHDUFKHUV VKRXOG VHOHFW
PHWKRGVEDVHGRQGDWDFKDUDFWHULVWLFVWRWU\WRRSWLPLVHWKH
$OH[DQGUH1$/0(,'$DQG%RULV(%5$9285(7$
$VVHVVLQJWKHVHQVLWLYLW\RIPDWFKLQJDOJRULWKPV7KHFDVHRID
QDWXUDOUHVRXUFHPDQDJHPHQWSURJUDPPHLQ+RQGXUDV
$IXQGDPHQWDOFKDOOHQJHLQLPSDFWHYDOXDWLRQVWKDWUHO\RQDTXDVLH[SHULPHQWDOGHVLJQLVWRGH¿QHDFRQWUROJURXSWKDWDFFX
UDWHO\UHÀHFWVWKHFRXQWHUIDFWXDOVLWXDWLRQ2XUDLPLVWRHYDOXDWHHPSLULFDOO\WKHSHUIRUPDQFHRIDUDQJHRIDSSURDFKHVWKDW
DUHZLGHO\XVHGLQHFRQRPLFUHVHDUFK,QSDUWLFXODUZHFRPSDUHGWKUHHGLႇHUHQWW\SHVRIPDWFKLQJDOJRULWKPVRSWLPDOJUHHG\
DQGQRQSDUDPHWULF7KHVHWHFKQLTXHVZHUHDSSOLHGLQWKHHYDOXDWLRQRIWKHLPSDFWRIWKH0$5(1$SURJUDPPHManejo de 
Recursos Naturales en Cuencas PrioritariasDQDWXUDOUHVRXUFHPDQDJHPHQWSURJUDPPHLPSOHPHQWHGLQ+RQGXUDVEHWZHHQ
DQG7KHNH\¿QGLQJVDUHDRSWLPDOPDWFKLQJGLGQRWSURGXFHEHWWHUEDODQFHGPDWFKHVWKDQJUHHG\PDWFKLQJ
DQGESURJUDPPHLPSDFWFDOFXODWHGIURPQRQSDUDPHWULFPDWFKLQJUHJUHVVLRQVVXFKDVNHUQHORUORFDOOLQHDUUHJUHVVLRQV
\LHOGHGPRUHFRQVLVWHQWRXWFRPHV2XULPSDFWUHVXOWVDUHVLPLODUWRWKRVHSUHYLRXVO\UHSRUWHGLQWKHOLWHUDWXUHDQGZHFDQ
FRQFOXGHWKDWWKH0$5(1$SURJUDPPHKDGDVLJQL¿FDQWSRVLWLYHLPSDFWRQEHQH¿FLDULHV
.H\ZRUGVLPSDFWHYDOXDWLRQSURSHQVLW\VFRUHVVHPLSDUDPHWULFPRGHOV
8QLYHUVLW\RI6DR3DXOR(6$/4$Y3iGXD'LDV3LUDFLFDED6mR3DXOR%UD]LO&RUUHVSRQGLQJDXWKRUDOH[DOPHLGD#JPDLOFRP
8QLYHUVLW\RI&RQQHFWLFXW6WRUUV&RQQHFWLFXW86$
 KWWSRUFLGRUJ
$OH[DQGUH1$OPHLGDDQG%RULV(%UDYR8UHWD

WUDGHR൵ EHWZHHQ WKH ELDV DQG YDULDQFH RI WKH HVWLPDWRUV
$XJXU]N\ DQG.OXYH $XVWLQ $V D UHVXOW LW
LV GHVLUDEOH WR DVVHVV D YDULHW\ RIPDWFKLQJ DSSURDFKHV WR
H[DPLQHWKHLUUREXVWQHVVZKHQHYDOXDWLQJDJLYHQLQWHUYHQ
WLRQ&DOLHQGRDQG.RSHLQLJ5DYDOOLRQ,PEHQV
DQG:RROGULGJH
2XU DQDO\VLV IRFXVHV RQ WKH 0$5(1$ SURJUDPPH
ZKLFK ¿QDQFHG DFWLYLWLHV GHVLJQHG WR HQKDQFH DJULFXOWXUDO
SURGXFWLRQ SURGXFWLYLW\ DQG WKH VXVWDLQDEOH PDQDJHPHQW
RI QDWXUDO UHVRXUFHV LQ SUHGRPLQDQWO\ SRRU UXUDO DJULFXO
WXUDO DUHDV LQ+RQGXUDV'HWDLOV RI WKH SURJUDPPH FDQ EH
IRXQGLQ%UDYR8UHWDDQG%UDYR8UHWDet al
7KHXOWLPDWHJRDORI0$5(1$ZDVWRUHGXFHUXUDOSRYHUW\
ZKLOH HQKDQFLQJ HQYLURQPHQWDO VXVWDLQDELOLW\ 7KLV SDSHU
H[WHQGVWKHZRUNUHSRUWHGE\%UDYR8UHWDet alZKR
UHOLHGRQTXDVLH[SHULPHQWDOGDWD DQG WUDGLWLRQDOPDWFKLQJ
DSSURDFKHVDORQJZLWKGL൵HUHQFHLQGL൵HUHQFH',' WHFK
QLTXHVDQGVKRZHGWKDW0$5(1$KDGDSRVLWLYHLPSDFWRQ
LWVEHQH¿FLDULHV$QLPSRUWDQWDWWULEXWHRI0$5(1$FRP
SDUHGWRRWKHUQDWXUDOUHVRXUFHPDQDJHPHQWSURMHFWVLVWKDW
³«WKHFROOHFWLRQRIIDUPOHYHOGDWDWRPRQLWRUDQGHYDOXDWH
WKHSURJUDPPHZDVDSULRULW\IURPWKHEHJLQQLQJ´%UDYR
8UHWD et al  S7KLV IHDWXUH R൵HUV KLJK TXDOLW\
GDWDDVVHPEOHGRQDWLPHO\IDVKLRQZKLFKPDNHVLWSRVVLEOH
WRFRQGXFWDUREXVWHYDOXDWLRQWKDWFDQWKHQSURYLGHXVHIXO
SROLF\LPSOLFDWLRQV2XUJRDOKHUHLVWRJREH\RQGWKLVHDU
OLHUVWXG\E\FRQGXFWLQJDQH[KDXVWLYHDQDO\VLVRIUREXVWQHVV
DQGSHUIRUPDQFHIRUDYDULHW\RIPDWFKLQJDOJRULWKPVZLWK
GL൵HUHQWNLQGVRISURSHQVLW\VFRUHVWKDWDUHQRWFRPPRQO\
DSSOLHGLQHPSLULFDOVWXGLHV.KDQGNHUet al%UDYR
8UHWD
,Q VXPPDU\ RXU PDLQ UHVXOWV FRUURERUDWH WKH ¿QGLQJV
UHSRUWHGLQ%UDYR8UHWDet alZKRXVLQJRQO\WZRWUD
GLWLRQDOPDWFKLQJ WHFKQLTXHV RQHWRRQH QHDUHVW QHLJKERXU
11DQGNHUQHOUHJUHVVLRQIRXQGLPSDFWHVWLPDWHVUDQJLQJ
IURP+1/WRLQIDYRXURIWKHEHQH¿FLDULHVRI
WKH0$5(1$SURJUDPPH ,Q DGGLWLRQ EDVHGRQEDODQFLQJ
WHVWVDQG WKH VWDELOLW\ LH VLPLODURIPDJQLWXGHVRI LPSDFW
HVWLPDWHV ZH ¿QG WKDW D SURSHQVLW\ VFRUHV FRPLQJ IURP
VHPLSDUDPHWULFHVWLPDWLRQGRQRWSURGXFHPRUHUREXVWLPSDFW
HVWLPDWHVWKDQSURSHQVLW\VFRUHVFRPLQJIURPORJLWRUSURELW
PRGHOVDQGERSWLPDOPDWFKLQJGRHVQRWOHDGWRPRUHUREXVW
LPSDFWHVWLPDWHVWKDQWKHZLGHO\XVHGJUHHG\DOJRULWKP7KHVH
ODWWHU¿QGLQJVDUHFRQVLVWHQWZLWKZKDWLVH[SHFWHGEDVHGRQ
FRQFHSWXDOJURXQGV*XDQG5RVHQEDXP
0HWKRGRORJ\
0DWFKLQJDQGTXDVLH[SHULPHQWDOGDWD
)RU HYDOXDWLRQV ZKHUH WKH REMHFWLYH LV WR PHDVXUH WKH
$YHUDJH7UHDWPHQW(൵HFWRQ WKH7UHDWHG$7(7DQGRQO\
TXDVLH[SHULPHQWDO GDWD DUH DYDLODEOH DV LQ RXU FDVH LW LV
QHFHVVDU\WRJHQHUDWHDFRQWUROJURXSZLWKREVHUYDEOHFKDU
DFWHULVWLFV IRU LQGLYLGXDOV WKDW DUH DV FORVH DV SRVVLEOH WR
WKRVHRI WKH WUHDWHGJURXS .KDQGNHUet al7RVDW
LVI\WKLVUHTXLUHPHQW WKHXVHRI360KDVEHFRPHDXVHIXO
PHWKRGRIVHOHFWLQJFRQWUROVWRVHUYHDVµSHUIHFWFORQHV¶RI
 +1/+RQGXUDQ/HPSLUDV 86'LQ
WKH WUHDWHGVXEMHFWV *HUWOHUet al7KLV VHOHFWLRQ LV
EDVHGRQDVHWRIREVHUYDEOHFKDUDFWHULVWLFVFRYDULDWHVWKDW
DUH QRW D൵HFWHG E\ WKH WUHDWPHQW &DOLHQGR DQG .RSHLQLJ
 ,Q WKLV PDQQHU WKH PRGHO VDWLV¿HV WKH FRQGLWLRQDO
LQGHSHQGHQFHDVVXPSWLRQDQGWKHFRPPRQVXSSRUWDVVXPS
WLRQDVVWDWHGE\5RVHQEDXPDQG5XELQ$FFRUGLQJ
WRWKHODWWHUDXWKRUVRQHRIWKHDGYDQWDJHVRIXVLQJWKH360
PHWKRGLVFRPSXWDWLRQDOLQQDWXUHSDUWLFXODUO\ZKHQVDPSOH
VL]HVDUHODUJHDQGPDWFKLQJLVWLPHFRQVXPLQJ
7KHJRDORI360FRQVLVWVHVVHQWLDOO\RI¿QGLQJWKHPLQL
PXPGLVWDQFHEHWZHHQWUHDWHGDQGXQWUHDWHGVXEMHFWVJLYHQ
E\WKHSUREDELOLW\RIDQLQGLYLGXDOUHFHLYLQJWUHDWPHQWRUQRW
LQDµRQHGLPHQVLRQDOYHFWRU¶UDWKHUWKDQUHO\LQJRQWKHZKROH
VHWRIREVHUYDEOHFKDUDFWHULVWLFVFRYDULDWHV&DOLHQGRDQG
.RSHLQLJ7KLVPLQLPXPGLVWDQFHFDQEHGH¿QHGLQ
YDULRXVZD\V7KHPRVWVWUDLJKWIRUZDUGXVHGPDWFKLQJDOJR
ULWKPLVWKHRQHWRRQH11PHWKRGWKDWFDQEHH[HFXWHGZLWK
RUZLWKRXWUHSODFHPHQWRIWKHWUHDWHGDQGXQWUHDWHGREVHUYD
WLRQV EDVHG RQ WKHPLQLPLVDWLRQ RI WKH(XFOLGHDQ GLVWDQFH
&DOLHQGRDQG.RSHLQLJ(DUOLHUWKHRQHWRRQH11
PDWFKLQJDSSURDFKHVZHUHEDVHGRQFRYDULDWHPHDQVNQRZQ
DV&RYDULDWH0DWFKLQJ±&0DQGZHUHSHUIRUPHGEDVHGRQ
WKH0DKDODQRELVGLVWDQFHPHWULFDWHFKQLTXHWKDWLVFRPSX
WDWLRQDOO\FXPEHUVRPHLI WKHQXPEHURIFRYDULDWHV LV ODUJH
'$JRVWLQR
7KH11 DOJRULWKPZLWK DQGZLWKRXW FDOLSHU KDV EHHQ
ZLGHO\ LPSOHPHQWHG LQ LPSDFW HYDOXDWLRQ VWXGLHV DQG KDV
EHHQ FDOOHG µJUHHG\¶7KHPDLQ LGHD LV WKDW WKH RGGV RI D
WUHDWHGXQLW¿QGLQJLWVEHVWPDWFKIURPDUHVHUYRLURIFRQWUROV
DUHEHVW IRU WKH µHDUO\¶XQLWV LQ WKH VHDUFK LQRWKHUZRUGV
¿UVWFRPH¿UVWVHUYHGDVGHVFULEHGE\5RVHQEDXP
$XJXU]N\DQG.OXYHH[SODLQWKDWDJUHHG\DOJRULWKP
ZRUNVE\DUDQGRPVHOHFWLRQEHWZHHQWUHDWHGDQGXQWUHDWHG
XQLWV LQ WHUPV RI D VSHFL¿HG GLVWDQFH2QFH D WUHDWHG XQLW
¿QGVLWVFRQWUROERWKDUHUHPRYHGIURPWKHRULJLQDOVDPSOH
DQGWKHPDWFKLQJSURFHVVFRQWLQXHV$VDFRQVHTXHQFH¿QG
LQJ µJRRG¶ FRQWUROV IRU WUHDWHG XQLWV EHFRPHV LQFUHDVLQJO\
GL൶FXOWDVWKHSURFHVVXQIROGV7RRYHUFRPHWKLVSUREOHP
RSWLPDOPDWFKLQJKDVEHHQSURSRVHG7KLVWHFKQLTXH³ZRUNV
EDFNZDUGVDQGUHDUUDQJHVDOUHDG\PDWFKHGXQLWVLIVRPHVSH
FL¿FWUHDWHGXQLWWXUQVRXWWREHDEHWWHUFORVHUPDWFKZLWK
D FRQWURO XQLW SUHYLRXVO\PDWFKHG WR DQRWKHU WUHDWHG XQLW´
$XJXU]N\DQG.OXYHS7KHLGHDLVWRDWWDLQWKH
RSWLPDO PLQLPXP GLVWDQFH EHWZHHQ WUHDWHG DQG XQWUHDWHG
XQLWV7RGDWHDQHPSLULFDOVWXG\RIWKLVPDWFKLQJDSSURDFK
WKDWDLPVWRDQDO\VHWKHLPSDFWRIGHYHORSPHQWLQWHUYHQWLRQV
LQWKHFRQWH[WRIDJULFXOWXUHGRHVQRWDSSHDUWRH[LVW
,Q WKHRU\ RSWLPDO PDWFKLQJ VKRXOG RYHUFRPH WKH
VKRUWFRPLQJV RI JUHHG\PDWFKLQJ VXFK DV WKH FUHDWLRQ RI
EDG µODWH¶ PDWFKHV *X DQG 5RVHQEDXP  HYDOXDWHG
WKH SHUIRUPDQFH RI RSWLPDO YHUVXV JUHHG\ PDWFKLQJ SUR
JUDPPHV DQG IRXQG WKDW RSWLPDO PDWFKLQJ LV VXSHULRU WR
JUHHG\PDWFKLQJRQO\ZKHQWKHJRDOLVWRPLQLPLVHWKHDYHU
DJH 0DKDODQRELV GLVWDQFH ZLWKLQ SDLUV DPRQJ FRYDULDWHV
<HWRSWLPDOPDWFKLQJLVQREHWWHUDWPLQLPLVLQJSURSHQVLW\
VFRUHV¶GLVWDQFHVRUDWSURGXFLQJEDODQFHGPDWFKHGVDPSOHV
$XJXU]N\ DQG .OXYH  WHVWHG WKH UHODWLYH H൶FLHQF\
RIJUHHG\DQGRSWLPDOPDWFKLQJDORQJZLWKGL൵HUHQWW\SHV
 )RUPDOSURRIVRIWKHVHDVVXPSWLRQVFDQEHIRXQGLQ5RVHQEDXPDQG5XELQ
DQG,PEHQV
$VVHVVLQJWKHVHQVLWLYLW\RIPDWFKLQJDOJRULWKPV

RIGLVWDQFHPHDVXUHV WRHYDOXDWHWKHWLPHLW WDNHVIRUKLJK
VFKRROJUDGXDWHVWRFRPSOHWHDEDFKHORU¶VGHJUHHDQGIRXQG
WKDWWKHJUHHG\FKRLFHSURGXFHGDPRUHIDYRXUDEOHEDODQF
LQJRIFRYDULDWHVWKDQWKHRSWLPDOPDWFKLQJ0RUHUHFHQWO\
$XVWLQFRPSDUHGVHYHUDOPDWFKLQJDOJRULWKPVXVLQJ
0RQWH&DUORVLPXODWLRQVZLWKUHVXOWVYHU\VLPLODUWRWKRVH
RI*XDQG5RVHQEDXP$XVWLQ  IRXQG WKDW LI
RSWLPDOPDWFKLQJUHVXOWHGLQVDPSOHVLQZKLFKWKHPHDQGLI
IHUHQFHLQWKHSURSHQVLW\VFRUHVLVOHVVEHWZHHQWUHDWHGDQG
FRQWUROXQLWVFRPSDUHGWRJUHHG\PDWFKLQJWKHQEDODQFLQJ
RIFRYDULDWHVZDVQRWLPSURYHGXQGHURSWLPDOPDWFKLQJ
$VIDUDVZHDUHDZDUHDJRRGGHDORIGLVFXVVLRQUHPDLQV
EXWQRFOHDUFRQFOXVLRQVDERXW WKH UHODWLYHSHUIRUPDQFHRI
WKHPDWFKLQJDOJRULWKPVWKDWDUHFRPPRQO\XVHGHPSLULFDOO\
SDUWLFXODUO\ WKH RSWLPDO PDWFKLQJ 0RUHRYHU ERWK JUHHG\
DQGRSWLPDOPDWFKLQJV\VWHPVVKDUHD OLPLWDWLRQZKHQ WKH
FRPPRQ VXSSRUW DVVXPSWLRQ LV LPSRVHG DV LW VKRXOG EH
,Q WKLV FDVH VRPH REVHUYDWLRQV IURP WKH WUHDWHG DQGRU
XQWUHDWHGJURXSVZLOOEHGURSSHGZKLFKFDQEHDSUREOHPLI
WKHVDPSOHVL]HLVVPDOO+HFNPDQet alSURSRVHGD
SDUWLDOVROXWLRQWRWKLVSUREOHPWKDWUHOLHGRQHVWLPDWLQJWKH
WUHDWPHQWH൵HFWE\FRPSDULQJWKHRXWFRPHRILQWHUHVWRIDOO
WUHDWHG LQGLYLGXDOV WR DZHLJKWHG DYHUDJH RI WKH RXWFRPHV
RIDOOXQWUHDWHGLQGLYLGXDOV7KLVFRPSDULVRQLVPDGHXVLQJ
D VWDQGDUG QRQSDUDPHWULF 1DGDUD\D:DWVRQ UHJUHVVLRQ LQ
ZKLFKWKHSURSHQVLW\VFRUHVDUHXVHGDVZHLJKWV
5HJDUGOHVVRIWKHFKRLFHRIWKHPDWFKLQJDSSURDFKLWLV
LPSHUDWLYHWRYHULI\LIWKHEDODQFLQJSURSHUW\KROGV$VLPSOH
DQGH൶FLHQWZD\LVWRFKHFNWKHVLPLODULWLHVEHWZHHQWUHDWHG
DQGXQWUHDWHGVXEMHFWVXVLQJWZRGL൵HUHQWW\SHVRIVWDWLVWLFV
ZLGHO\XVHGFXUUHQWO\VWDQGDUGLVHGELDVDQGSYDOXHVIURPD
VWDQGDUGWWHVWEHWZHHQWKHPHDQV'¶$JRVWLQR/HH
7KH UXOH RI WKXPE LQ VXFK FDVHV LV WKDW WKH VWDQG
DUGLVHGELDVVKRXOGQRWEHKLJKHUWKDQSHUFHQWLQDEVR
OXWHYDOXHDQGSYDOXHVVKRXOGEHQRORZHUWKDQWKHSHU
FHQWOHYHORIVWDWLVWLFDOVLJQL¿FDQFH5RVHQEDXPDQG5XELQ
0RUHRYHUDOLNHOLKRRGUDWLRWHVWRIWKHMRLQWVLJQL¿
FDQFHRIDOOWKHUHJUHVVRUVDQGWKHSVHXGR5DIWHUPDWFKLQJ
DUHDOVRXVHIXOWRFKHFNWKHEDODQFLQJFRQGLWLRQ/HXYHQDQG
6LDQHVL6LDQHVL&DOLHQGRDQG.RSHLQLJ
,QDQ\FDVH LI WKHPDWFKHGVDPSOHGRHVQRW WXUQRXW WREH
EDODQFHG D QHZ VSHFL¿FDWLRQ RI WKH FRYDULDWHV VKRXOG EH
FRQVLGHUHG+HLQULFKet al
&RPELQLQJ360DQGGLႇHUHQFHLQGLႇHUHQFH
$VDOUHDG\SRLQWHGRXWDUREXVWDQGDFFXUDWHHYDOXDWLRQ
RIWKHLQWHUYHQWLRQLVSRVVLEOHRQO\LILQGLYLGXDOFKDUDFWHULV
WLFVIRUQRQSDUWLFLSDQWVDUHZHOOPDWFKHGZLWKWKRVHRISDU
WLFLSDQWV$OWKRXJKPDWFKLQJFDQHOLPLQDWHRUVXEVWDQWLDOO\
PLWLJDWHELDVHVVWHPPLQJIURPREVHUYHGFKDUDFWHULVWLFVLWLV
SRVVLEOHWKDWELDVHVIURPXQREVHUYHGWLPHLQYDULDQWFKDUDF
WHULVWLFVVXFKDVPDQDJHULDOVNLOOVDQGPRWLYDWLRQRIIDUP
HUVVWLOOUHPDLQ*HUWOHUet al0D൶ROLet al
$VSDQHOGDWDDUHDYDLODEOHIRUWKLVVWXG\ZHFDQFRPELQH
WKH','HVWLPDWRUZLWKDOWHUQDWLYHSURSHQVLW\VFRUHVDQGWKH
 /RFDOOLQHDUPDWFKLQJLVDOVRDYHUVLRQRINHUQHOPDWFKLQJDQGLVLPSOHPHQWHGLQ
WKHVDPHIDVKLRQDVWKH+HFNPDQDSSURDFKVHH&DOLHQGRDQG.RSHLQLJ
 7KHVWDQGDUGLVHGELDVLVWKHVL]HRIWKHGL൵HUHQFHLQWKHPHDQVRIFRYDULDWHVEH
WZHHQ WUHDWHG DQGXQWUHDWHGXQLWV VFDOHGE\ WKH VTXDUH URRWRI WKH DYHUDJHRI WKHLU
VDPSOHYDULDQFHV+HLQULFKet al.
YDULRXVPDWFKLQJDOJRULWKPV.KDQGNHUet al%UDYR
8UHWD7KH','DSSURDFK DV LQLWLDOO\ VXJJHVWHGE\
+HFNPDQ et al  PHDVXUHV WKH GL൵HUHQFH EHWZHHQ
WKH H[SHFWHGRXWFRPHRI WUHDWHG DQG FRQWURO JURXSV DW WKH
EDVHOLQH LQRXU FDVH DQG WKHGL൵HUHQFH LQ WKH
RXWFRPHDWDSRLQWW\SLFDOO\FORVHWRWKHHQGRIWKHLQWHUYHQ
WLRQ LQRXUFDVHRIWHQ UHIHUUHG WRDV WKHHQG
OLQH5DYDOOLRQ7KHDYHUDJHWUHDWPHQWH൵HFWIRUWKH
WUHDWHGLQGLYLGXDO iXVLQJ','DQGFRPELQLQJ360FDQEH
H[SUHVVHGDV
 
ZKHUHȦij  LV WKH ZHLJKW XVLQJ 360 JLYHQ WR WKH jWK
FRQWURO LQGLYLGXDOPDWFKHG WR WUHDWHG LQGLYLGXDO i t LV WKH
HQGOLQHt – 1LVWKHEDVHOLQHDQGTDQGCVWDQGIRUWUHDWHGDQG
FRQWUROUHVSHFWLYHO\.KDQGNHUet al
,PSOHPHQWDWLRQRIWKHHPSLULFDODQDO\VLV
IRUWKH0$5(1$LQWHUYHQWLRQ
7KH LPSOHPHQWDWLRQRI WKHHPSLULFDODQDO\VLV LVDV IRO
ORZV
6WHS(VWLPDWHDELQDU\FKRLFHPRGHO WRFDOFXODWH WKH
SUREDELOLW\SURSHQVLW\VFRUHWKDWWKHIDUPHULVDEHQH¿FLDU\
RI0$5(1$XVLQJGDWDIRUWKHEDVHOLQH\HDU7KH
IXQFWLRQWREHHVWLPDWHGFDQEHZULWWHQLQJHQHUDOWHUPVDV
BENEF fAGLAND, CAFEECO, NUMBER,
ALTITUD, AGE, EDUC, ORGA, ASSIST, DIVER 
ZKHUHBENEF LIEHQH¿FLDU\DQGLIQRQEHQH¿FLDU\7KH
FRYDULDWHVDUHGH¿QHGLQ7DEOH
6WHS8VLQJWKHSURSHQVLW\VFRUHYHFWRUVIURPVWHS
PDWFKHG VDPSOHV DUH FRQVWUXFWHG EDVHG RQ (XFOLGHDQ GLV
WDQFHXVLQJGL൵HUHQWDOJRULWKPVZLWKRXWUHSODFHPHQW)LJ
 $XVWLQGLVFRXUDJHVWKHXVHRIPDWFKLQJZLWKUHSODFHPHQWEHFDXVHLWVHHPV
WRLQGXFHDKLJKHUPHDQVTXDUHHUURUKLJKHUYDULDQFHRIWKHHVWLPDWHGLPSDFWWKDQ
PDWFKLQJZLWKRXWUHSODFHPHQW
7DEOH'H¿QLWLRQRIYDULDEOHVXVHGLQWKHDQDO\VLV
9DULDEOH 8QLW 'H¿QLWLRQ
TVAO +1/ 7RWDOYDOXHRIDJULFXOWXUDORXWSXW
BENEF 'XPP\ LIWKHKRXVHKROGLVDEHQH¿FLDU\RI0$5(1$
NEIGHBOR 'XPP\ LIWKHKRXVHKROGLVQRWDEHQH¿FLDU\RI
0$5(1$DQGOLYHVZLWKLQLWVDUHDRILQÀXHQFH
AGLAND +HFWDUHV 7RWDOODQGGHYRWHGWRDJULFXOWXUDOSURGXFWLRQ
DIVER 'XPP\ LIKRXVHKROGSURGXFHVFURSVLQDGGLWLRQWR
PDL]HDQGEHDQV
CAFEECO 'XPP\ LIWKHKRXVHKROGSURGXFHVFR൵HHXVLQJHFR
ORJLFDOSUDFWLFHV
ALTITUD 'XPP\ LIWKHIDUPLVORFDWHGDWDQDOWLWXGHKLJKHU
WKDQWKHPHDQ
AGE <HDUV $JHRIKRXVHKROGKHDG
EDUC <HDUV <HDUVRIVFKRROLQJRIWKHKRXVHKROGKHDG
NUMBER 1XPEHU 1XPEHURISHRSOHLQWKHKRXVHKROG
ORGA 'XPP\ LIWKHKRXVHKROGKHDGSDUWLFLSDWHVLQIDUPHU
RUJDQLVDWLRQV
ASSIST 'XPP\ LIWKHKRXVHKROGUHFHLYHVWHFKQLFDODVVLVWDQFH
YEAR 'XPP\   
6RXUFHRZQFRPSLODWLRQ
$OH[DQGUH1$OPHLGDDQG%RULV(%UDYR8UHWD

XUHVKRZVDOOWKHFRPELQDWLRQVFRQVLGHUHGDPRQJPDWFK
LQJ DOJRULWKPV DQG SURSHQVLW\ VFRUHV JHQHUDWLQJ D WRWDO RI
 PDWFKHG VDPSOHV 7KH FRPPRQ VXSSRUW FRQGLWLRQ LV
LPSRVHGLQDOOFDVHV
6WHS  &KHFN ZKHWKHU WKH FRYDULDWHV RI WUHDWHG DQG
XQWUHDWHGXQLWVDUHEDODQFHG,IWKH\DUHQRWDQHZVSHFL¿
FDWLRQRIWKHVFRUHIXQFWLRQUHJDUGLQJFRYDULDWHVVKRXOGEH
WHVWHG
6WHS&DOFXODWHWKH$7(7E\FRPELQLQJ360IURPWKH
PDWFKHGVDPSOHVDQG','PHWKRGHTXDWLRQ6HH&DOL
HQGRDQG.RSHLQLJIRUDGHWDLOHGUHYLHZRQ$7(7
'DWD
7KHGDWDXVHGLQWKLVUHVHDUFKDUHIURPDWZRURXQGSDQHO
FRYHULQJ  KRXVHKROGV RI ZKLFK  ZHUH EHQH¿FLDU
LHVRI WKH0$5(1$SURJUDPPHZKLOH WKHUHPDLQLQJ
FRQVWLWXWH WKH XQWUHDWHGRU FRQWURO JURXS2I WKH XQWUHDWHG
JURXS  KRXVHKROGV QHLJKERXUV DUH ORFDWHG ZLWKLQ
0$5(1$¶V DUHD RI LQWHUYHQWLRQ DQG  KRXVHKROGV DUH
ORFDWHG RXWVLGH RI WKDW DUHD QRQQHLJKERXUV 'DWD ZHUH
FROOHFWHGGXULQJWKHDJULFXOWXUDO\HDUEDVHOLQH
DQGWKHQIRXU\HDUVODWHUIRUWKHSURGXFWLRQF\FOH
HQGOLQH 7KH GDWDVHW LQFOXGHV LQIRUPDWLRQ RQ VRFLRHFR
QRPLFDQGGHPRJUDSKLFKRXVHKROGFKDUDFWHULVWLFV DOWHUQD
WLYH VRXUFHVRI LQFRPH DQG DGHWDLOHGGHVFULSWLRQRI IDUP
LQSXWVRXWSXWVH[SHQVHVDQGUHYHQXHV7DEOHUHSRUWVWKH
PHDQVDQGVWDQGDUGGHYLDWLRQVRIWKH0$5(1$SURJUDPPH
IRUWKHDJULFXOWXUDO\HDUEDVHOLQHIRUEHQH¿FLDU
LHV YHUVXV QRQEHQH¿FLDULHV 7KH NH\ RXWFRPH RI LQWHUHVW
IRU WKH HYDOXDWLRQ LV WKH WRWDO YDOXH RI DJULFXOWXUDO RXWSXW
 6LPLODU WR%UDYR8UHWDet al  WKH VSLOORYHU H൵HFW LQGLUHFW H൵HFW RI WKH
0$5(1$SURJUDPPHEHWZHHQQHLJKERXUVDQGQRQQHLJKERXUVZDVDOVRLQYHVWLJDWHG
2XU HVWLPDWHV VKRZ WKDW WKH VSLOORYHU H൵HFW RQ QHLJKERXU DOWKRXJKSRVLWLYHZDV
QRWVWDWLVWLFDOO\VLJQL¿FDQWLQDQ\RIRXUVLPXODWLRQV$FFRUGLQJWR%UDYR8UHWDet al
LIWKHVNLOOVRULQFHQWLYHVUHTXLUHGWRLPSOHPHQWWKHIDUPLQJSUDFWLFHVE\WKH
SURJUDPPHDUHVX൶FLHQWO\FRPSOH[LWLVQRWXQH[SHFWHGWKDWWKHNQRZOHGJHGL൵XVLRQ
EHWZHHQEHQH¿FLDULHVDQGQRQSDUWLFLSDQWVQHLJKERXUVPLJKWEHLQH൶FLHQW
79$279$2 LQFOXGHV UHYHQXHV IURP WKH SURGXFWLRQ RI
PDL]HEHDQVFR൵HHDQGKRUWLFXOWXUDOFURSVDQGWKHYDOXHRI
DQ\IDUPSURGXFWVFRQVXPHGE\WKHKRXVHKROG%HIRUH WKH
SURJUDPPHWKH79$2QRWVKRZQZDVPXFKODUJHUIRUWKH
FRQWUROJURXSDURXQG+1/ WKDQ IRU WKH WUHDWPHQW
JURXS+1/
7KHODVWWZRFROXPQVRI7DEOHFRQWDLQVWDWLVWLFVWWHVW
DQG WKH VWDQGDUGLVHGELDVGL൵HUHQFH LQSHU FHQW WKDWZHUH
XVHGWRFRPSDUHWKHWUHDWHGDQGXQWUHDWHGJURXSVZLWKUHJDUG
WRREVHUYDEOHFKDUDFWHULVWLFVEHIRUHWKHPDWFKLQJDWWKHEDVH
OLQH$VVWDWHGODUJHVWDWLVWLFDOGL൵HUHQFHVDPRQJREVHUYDEOH
FKDUDFWHULVWLFVFDQOHDGWRELDVHGHVWLPDWHVRIWKHUHDOLPSDFW
RI WKH LQWHUYHQWLRQ:H REVHUYHG WKDW RQO\ WKUHH YDULDEOHV
KDYHVKRZQVXFKGLVWRUWLRQLQRXUVDPSOH7KH\DUHWRWDO
ODQGGHYRWHGWRDJULFXOWXUDOSURGXFWLRQ$*/$1'SDU
WLFLSDWLRQLQIDUPHURUJDQLVDWLRQV25*$DQGWHFKQLFDO
DVVLVWDQFH$66,677KHUHIRUHVSHFLDODWWHQWLRQLVJLYHQWR
WKHVHWKUHHYDULDEOHVEHORZ
5HVXOWV
(VWLPDWLQJSURSHQVLW\VFRUHV
,Q SUDFWLFH GLVFUHWH FKRLFH PRGHOV VXFK DV ORJLW DQG
SURELWKDYHEHHQZLGHO\XVHGWRHVWLPDWHSURSHQVLW\VFRUHV
EHIRUHPDWFKLQJ&DPHURQDQG7ULYHGL2QWKHRWKHU
KDQG6PLWKDQG&DOLHQGRDQG.RSHLQLJDUJXH
WKDWEHFDXVHSURSHQVLW\VFRUHPRGHOVDUHXVHGRQO\IRUFODV
VL¿FDWLRQ D VLPSOH OLQHDU SUREDELOLW\ PRGHO /30 FRXOG
DOVREHXVHG+RZHYHURQHRIWKHGUDZEDFNVRIWKH/30LV
WKDWLWLVOLNHO\WR\LHOGSUHGLFWHGRXWFRPHVWKDWOLHRXWVLGHRI
WKHFRPPRQVXSSRUWFRQGLWLRQUHVXOWLQJLQDORVVRILQIRU
PDWLRQREVHUYDWLRQVWKHUHE\FRPSURPLVLQJWKHTXDOLW\RI
WKHPDWFKLQJ=KDR)RURXUVWXG\ZHDOVRXVH WKH
PRGHO GHYHORSHG E\.OHLQ DQG 6SDG\  WKDW KDV WKH
PDMRU DGYDQWDJH RI UHOD[LQJ WKH DVVXPSWLRQ WKDW WKH HUURU
WHUPIROORZVDORJLVWLFORJLWRUQRUPDOSURELWGLVWULEXWLRQ
ZKLFKFDQEHUHVWULFWLYHDQGFDQSURGXFH LQFRQVLVWHQWHVWL
PDWHVLQSUDFWLFH/LDQG5DFLQH7KHFRH൶FLHQWVRI
WKHVHPLSDUDPHWULF.	6PRGHOORJLWSURELWDQG/3PRGHOV
DUHGLVSOD\HGLQ7DEOH
7KHQH[W VWHS LV WRFDOFXODWH WKHSUHGLFWHGSUREDELOLWLHV
7DEOH*URXS FRPSDULVRQV SULRU WRPDWFKLQJ EHQH¿FLDULHV YV
FRQWUROEDVHOLQH
&RYDULDWH 7UHDWPHQW &RQWURO 7ZRVDPSOHWVWDWLVWLF
6WDQGDUGLVHG
GL൵HUHQFH0HDQ 6' 0HDQ 6'
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6LJQL¿FDQWDWWKHDQGOHYHOVUHVSHFWLYHO\
6RXUFHRZQFDOFXODWLRQV
0DWFKLQJZLWKSURSHQVLW\VFRUHV
9HFWRURI&RYDULDWHVX X
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Xc 
3URSHQVLW\6FRUHVr;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c
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1RQSDUDPHWULF2SWLPDO*UHHG\
3URELW
ê
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X
/RJLW
ê
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X
.	6
ê
KS 
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ê
LP 
X
1HDUHVW1HLJKERXU
ZLWKRXWFDOLSHU
ZLWKFDOLSHUU
ZLWKFDOLSHUU
0DWFKHG6DPSOHV
0WR0
1HDUHVW1HLJKERXU
ZLWKRXWFDOLSHU
ZLWKFDOLSHUU
ZLWKFDOLSHUU
0DWFKHG6DPSOHV
0WR0
.HUQHO
/RFDO/LQHDU
0DWFKHG6DPSOHV
0WR0
)LJXUH  0DWFKHG VDPSOH JHQHUDWLRQ SURFHVV XVLQJ SURSHQVLW\
VFRUHYHFWRUVIURPWKHHVWLPDWLRQRIORJLWSURELWOLQHDUSUREDELOLW\
DQG.OHLQDQG6SDG\PRGHOV
6RXUFHRZQFRPSRVLWLRQ
$VVHVVLQJWKHVHQVLWLYLW\RIPDWFKLQJDOJRULWKPV

SURSHQVLW\ VFRUHV $ VLPSOH 44 SORW PHWKRG ZKLFK
FRPSDUHVWKHTXDQWLOHVRIWKHVHVFRUHVIRUWKHIRXUPRGHOV
LQGLFDWHWKDWWKHUHLVQRVWDWLVWLFDOGL൵HUHQFHEHWZHHQWKHP
+RZHYHUZH¿QGWKDWSURSHQVLW\VFRUHVFRPLQJIURPGL൵HU
HQWPRGHOVGRD൵HFWWKHPDJQLWXGHRIWKH¿QDOLPSDFWRIWKH
LQWHUYHQWLRQDIWHUPDWFKLQJDVVKRZQEHORZ
7KHLPSDFWRIWKH0$5(1$SURJUDPPH
DQGUREXVWQHVVFKHFNLQJ
7DEOHUHSRUWVWKHLPSDFWRI0$5(1$LQ+1/RQWKH
79$2EHWZHHQ DQG IRU  VDPSOHV
PDWFKHG XVLQJ GL൵HUHQWPDWFKLQJ DOJRULWKPV DQG GLVWDQFH
PHDVXUHV0DWFKLQJLVFRPELQHGZLWKWKH','HVWLPDWRUDQG
LVDSSOLHGLQDOOFDVHV7KH$7(7HVWLPDWHVDUHLGHQWL¿HGLQ
7DEOHE\DVXSHUVFULSWZLWKWKHFDSLWDOOHWWHU0DORQJZLWK
DQXPEHUIURPWRIRUHDFKPDWFKHGVDPSOH6HH)LJXUH
 IRUD UHYLHZRI WKHPDWFKHGVDPSOHJHQHUDWLRQSURFHVV
7KH$7(7UHVXOWVFRQVWUXFWHGXVLQJDRQHGLPHQVLRQDOYHF
WRUDUHVKRZQWKDWLVPDWFKLQJLVSHUIRUPHGRQO\XVLQJWKH
SUHGLFWHG SURSHQVLW\ VFRUHV HVWLPDWHG IURP ORJLW SURELW
OLQHDU SUREDELOLW\ DQG.	6 IXQFWLRQV:HXVHG WKHVH YHF
WRUVRISURSHQVLW\VFRUHVWRSHUIRUPWKHPDWFKLQJEDVHGRQ
WKHIROORZLQJDOJRULWKPVJUHHG\DQGRSWLPDORQHWRRQH
11ZLWKQRFDOLSHUJUHHG\DQGRSWLPDORQHWRRQH11
ZLWKFDOLSHUUZKHUHULVRQHTXDUWHURIDVWDQGDUGGHYLDWLRQ
RI WKHSURSHQVLW\VFRUH5RVHQEDXPDQG5XELQ
JUHHG\DQGRSWLPDORQHWRRQH11ZLWKFDOLSHUUNHUQHO
UHJUHVVLRQDQGORFDOOLQHDUUHJUHVVLRQ
7KH JUHHG\ PDWFKLQJ QRQSDUDPHWULF NHUQHO DQG
ORFDO OLQHDUZHUH SHUIRUPHG LQ D67$7$GR¿OH SURFHGXUH
psmatch2.ado SXEOLVKHG E\ /HXYHQ DQG 6LDQHVL 
$QRWKHU 67$7$ GR¿OH SURFHGXUH optmatch2.ado GHYHO
RSHGE\0DUN/XQWDWWKH8QLYHUVLW\RI0DQFKHVWHUZDVXVHG
IRURSWLPDOPDWFKLQJ
$VPHQWLRQHGDERYHWKUHHYDULDEOHVLQRXUXQPDWFKHG
VDPSOH 7DEOH  IRU WKH EDVHOLQH \HDU ZHUH XQEDODQFHG
$*/$1'25*$ DQG$66,672I WKH WRWDO PDWFKHG
VDPSOHV FRQVWUXFWHG HLJKW PDWFKHG VDPSOHV  WR 
 WR  GLG QRW \LHOG EDODQFH IRU RQH RI WKH FRYDULDWHV
$*/$1' RU 25*$ DQG RQH PDWFKHG VDPSOH 0
H[KLELWHGWZRXQEDODQFHGFRYDULDWHV25*$DQG$66,67
LH WKH\GLGQRWSDVV WKHEDODQFLQJ WHVWV SYDOXH
DQGVWDQGDUGLVHGELDVSHUFHQWDIWHUPDWFKLQJ7KHUH
IRUHDOOWKH$7(7HVWLPDWHVIURPWKHVHHLJKWPDWFKHGVDP
SOHVZHUHRPLWWHGLQWKHDQDO\VLVLQ7DEOH7KHLQGLFDWRUV
RIFRYDULDWHEDODQFLQJIRUWKHVHHLJKWPDWFKHGVDPSOHVDUH
VKRZQLQ$QQH[
)LUVWO\ DOO VWDWLVWLFDOO\ VLJQL¿FDQW$7(7 HVWLPDWHV IRU
PDWFKHG GDWD ZHUH KLJKHU WKDQ IRU WKH XQPDWFKHG GDWD
+1/QRWVKRZQ6HFRQGO\EDVHGRQWKHEDODQFLQJ
WHVWVDQGVWDELOLW\RIFRH൶FLHQWVLHTXLWHVLPLODURQPDJ
QLWXGHYDOXHVZHIRXQGPRUHFRQVLVWHQWPDWFKLQJUHVXOWV
RI WKH LPSDFWRI WKHSURJUDPPHXQGHUQRQSDUDPHWULF
 1RWUHSRUWHGKHUHEXWDYDLODEOHIURPWKHDXWKRUVXSRQUHTXHVW
 6WDWDYKDVLQWURGXFHGDQHZteৼ ectsFRPPDQGIRUHVWLPDWLQJ$7(DQG$7(7
ZLWKWKHDGYDQWDJHFRPSDUHGWRpsmatch2IRUZKLFKVWDQGDUGHUURUVWDNHLQWRLQDF
FRXQWWKDWSURSHQVLW\VFRUHVDUHHVWLPDWHGUDWKHUWKDQNQRZQKWWSZZZVVFZLVFHGX
VVFFSXEVVWDWDBSVPDWFKKWP2QHOLPLWDWLRQKRZHYHULVWKDWWKHSURFHGXUHGRHVQRW
DOORZWKHXVHRISURSHQVLW\VFRUHVGL൵HUHQWIURPWKRVHHVWLPDWHGXVLQJORJLWRUSURELW
PRGHOV0RUHRYHUWKHQRQUHSODFHPHQWRSWLRQLVDOVRQRWDOORZHG
 KWWSSHUVRQDOSDJHVPDQFKHVWHUDFXNVWD൵PDUNOXQW
PDWFKLQJDSSURDFKHVZKHWKHUNHUQHORUORFDOOLQHDUDQG
XQGHUWKHJUHHG\DOJRULWKPVSDUWLFXODUO\ZKHQDFDOLSHULV
LPSRVHG
7DEOH/RJLWSURELW/30DQG.	6UHVXOWVIRUSDUWLFLSDWLRQLQ
WKH0$5(1$SURJUDPPHXVLQJEDVHOLQHGDWD1 
&RYDULDWH /RJLW 3URELW /30 .	6&RH൶FLHQW
$*/$1' 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6LJQL¿FDQWDWWKHDQGOHYHOVUHVSHFWLYHO\6(DUHVKRZQLQ
SDUHQWKHVHV
6RXUFHRZQFDOFXODWLRQV
7DEOH7KHLPSDFWRI WKH0$5(1$SURJUDPPHRQWRWDOYDOXH
RIDJULFXOWXUDORXWSXW LQ+1/FRQVWUXFWHGIURPPDWFKHGVDPSOHV
XVLQJSURSHQVLW\ VFRUH 36YHFWRUV IURP WKH HVWLPDWLRQRI ORJLW
SURELWOLQHDUSUREDELOLW\DQG.	6PRGHOV
2XWFRPH
79$2 79$2W±79$2W±
36
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36
3URELW
36
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36
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Greedy matching
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VFULSWVLGHQWLI\WKHPDWFKHGVDPSOHV)%7VWDQGVIRUIDLOHGEDODQFLQJWHVWV
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6LJQL¿FDQWDWWKHDQGOHYHOVUHVSHFWLYHO\
1RWHV 2QHWRRQHPDWFKLQJ 6L]H RI WKH FDOLSHU XVHG LV D TXDUWHU RI D VWDQGDUG
GHYLDWLRQRIWKHSURSHQVLW\VFRUHDVVXJJHVWHGE\5RVHQEDXPDQG5XELQ)RU
WKHIRXUPRGHOVWKHVWDQGDUGGHYLDWLRQUDQJHGIURPWR¼7KHRSWLPDO
EDQGZLGWKV/RJLW 3URELW /30 .	6 ZHUHFDOFXODWHG
EDVHGRQWKHUXOHRIWKXPERI6LOYHUPDQ
6RXUFHRZQFDOFXODWLRQV
$OH[DQGUH1$OPHLGDDQG%RULV(%UDYR8UHWD

5HIHUHQFHV
$QGHUVRQ-5DQG)HGHU*$JULFXOWXUDOH[WHQVLRQLQ5
(YHQVRQDQG33LQJDOL HGV+DQGERRNRI$JULFXOWXUDO(FR
QRPLFVYROXPH$PVWHUGDP(OVHYLHU
$XJXU]N\%DQG.OXYH-$VVHVVLQJWKHSHUIRUPDQFHRI
PDWFKLQJ DOJRULWKPVZKHQ VHOHFWLRQ LQWR WUHDWPHQW LV VWURQJ
-RXUQDORI$SSOLHG(FRQRPHWULFV KWWSVGRL
RUJMDH
$XVWLQ3&$FRPSDULVRQRIDOJRULWKPVIRUPDWFKLQJRQ
WKHSURSHQVLW\VFRUH6WDWLVWLFVLQ0HGLFLQH
'LVFXVVLRQ
,Q WKLVSDSHUZHH[WHQGHGWKHVWXG\E\%UDYR8UHWDet 
al  ZKR IRXQG WKDW WKH0$5(1$ SURJUDPPH KDG
D VLJQL¿FDQW SRVLWLYH LPSDFW RQ EHQH¿FLDULHV 7R FRUURER
UDWHWKRVHHDUOLHUUHVXOWVDQGJLYHQWKDWWKHUHLVQRDJUHHG
XSRQEHVWDSSURDFKZHXVHGVHYHUDOPDWFKLQJDSSURDFKHV
GHVLJQHGVSHFL¿FDOO\IRUTXDVLH[SHULPHQWDOGDWD&DOLHQGR
DQG.RSHLQLJ :HDOVR WULHG WR H[WHQGRXU DQDO\VLV
E\UHOD[LQJWKHPDMRUDVVXPSWLRQVLPSRVHGLQWKHORJLWDQG
SURELWPRGHOV WKDW DUHZLGHO\XVHG WR FDOFXODWH SURSHQVLW\
VFRUHV DQG DOVR E\ FRPSDULQJ GL൵HUHQW DOJRULWKPV HJ
JUHHG\ YHUVXV RSWLPDO:H REVHUYHG WKDW WKH XVH RI SUR
SHQVLW\VFRUHVIURPDVHPLSDUDPHWULFHVWLPDWLRQ.OHLQDQG
6SDG\ IRU H[DPSOHPLJKW SURYLGH HVWLPDWHG FRH൶FLHQWV
WKDWDUHTXLWHVLPLODUWRWKRVHREWDLQHGXVLQJWKHORJLWSUR
ELWRU OLQHDUSUREDELOLW\PRGHOV1HYHUWKHOHVVDVVWDWHGE\
6PLWK DQG&DOLHQGRDQG.RSHLQLJ EHFDXVH
WKHJRDORISURSHQVLW\VFRUHVLVRQO\FODVVL¿FDWLRQWKHFKRLFH
RIWKHPRGHOWREHHVWLPDWHGPLJKWQRWEHFUXFLDO2YHUDOO
RXUHYDOXDWLRQOHQGVVXSSRUWWRWKHSRVLWLYHLPSDFWVUHSRUWHG
LQWKHOLWHUDWXUHIRUDIDPLO\RIQDWXUDOUHVRXUFHPDQDJHPHQW
LQWHUYHQWLRQVWKDWKDYHEHHQLPSOHPHQWHGLQUHFHQW\HDUVLQ
/DWLQ$PHULFD6ROtVet al&DYDWDVVLet alDQG
WRVLPLODUSURJUDPPHVWKDWDUHFXUUHQWO\XQGHUSUHSDUDWLRQ
:HGLGQRWFRUURERUDWHWKHK\SRWKHVLVFRPLQJIURPWKH
WKHRUHWLFDOOLWHUDWXUHWKDWRSWLPDOPDWFKLQJSURGXFHVµEHWWHU
EDODQFHG¶ PDWFKHG VDPSOHV DQG FRQVHTXHQWO\ PRUH VWDEOH
UHVXOWVWKDQWKHJUHHG\PDWFKLQJ:HIRXQGWKDWWKHEDODQFLQJ
SURSHUW\KROGVHTXDOO\ZHOOIRUERWKWKHJUHHG\DQGRSWLPDO
DOJRULWKPVSDUWLFXODUO\ZKHQFDOLSHUVDUHLPSRVHG+RZHYHU
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